When processing the background and target blurred image, 1D-Otsu and 2D-Otsu segmentation effect is not good. The proposed algorithm used the gray value of the pixels and their similarity with neighboring pixels in gray value to build a histogram which was called gray-level spatial correlation histogram.
Introduction
Threshold segmentation is usual and efficient in image segmentation methods.
Its main idea is choosing a threshold which can distinguish the image background and target in an image.
Otsu threshold method is a kind of global automatic nonparametric unsupervised algorithm threshold value, which is based on the maximum variance between measure criterion [1] . Because the 1D-Otsu algorithm only considers the gray level distribution information of the image, thus in under condition of the high signal noise ratio and the clear boundaries between the object and the background, the 1D-Otsu algorithm may get a good segmentation International Symposium on Computers & Informatics (ISCI 2015) result. Conversely, the segmentation result may be poor or error [2] . Liu [3] in 1993 proposed an improved method, which uses pixel gray and the average gray level of the neighborhood to build a two-dimensional histogram, and then uses the Otsu threshold method to find the threshold. The two-dimensional Otsu algorithm has a good effect for de-noising by ignored the information of away from the main diagonal area (noise mostly distributed here) [4] . However, for some good quality image and stable background, the probability of the away from the main diagonal area is not necessarily small [5] , so the two-dimensional Otsu algorithm may lead to some information loss. Because constructing histogram by one-dimensional expanded to two-dimensional, so the computational complexity will increase exponentially, which may limit the application of this method.
Xiao [6] reports a method of gray-level spatial correlation histogram (GLSC), which uses the similar neighborhood pixels to build histogram; and combines with entropy threshold method to segment image. This method can effectively extract the edge from the image. In this paper, we combine with GLSC histogram and Otsu algorithm, present a new algorithm of based on gray-level spatial correlation maximum between-cluster variance (GLSC-Otsu). 
Creation of a Gray-Scale Spatial Correlation Histogram
Where,
ζ is classified as similar to the size of the pixel value(For example, if .The normalized histogram is approximated by using the formula
In the formula (4) 
GLSC-Otsu Segmentation Algorithm
Supposing the image segmentation threshold is (s, t) , it can be divided into 0 C 、 1 C 、 2 C and 3 C classes. They represent respectively the edge, objects, and background noise, and they have four different distributions of probability density function.
Four types corresponding mean vectors are
The total mean vector of GLSC histogram is ( )
Define a class of discrete matrix as formula (14).
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The principle of Otsu algorithm is to calculate the maximum between-cluster variance of image information. Edge is a structural boundary between object and background information, and sometimes it is difficult to identify whether the edges belongs to target or background. We believe that the edge is more important than the target and background information [6] . Based on the above analysis, regarding the GLSC histogram as an information source, elements of different m in it should not be treated equally in the maximum between-cluster variance calculation as in Liu's method [3] . In this paper, the maximum between-cluster variance calculation of elements in GLSC histogram are weighted by a nonlinear function associated with m and N given by 
. As N worth increases computational complexity exponentially, there is no doubt that the use of this method is restricted. In this paper, using the integral image method to quickly select threshold is proposed.
Integral Figure Fast Selecting Threshold Method
The concept of integral figure is put forward by Viola [7] From analysis of the previous section, its computing complexity is
In this paper, integral figure is used to quickly select the threshold.
Let GLSC histogram as ω , the corresponding integral figure is µ , a one-dimensional calculation first, then after addition and subtraction operation can be get. So, the computational complexity of algorithm
.It saves the running time and storage space. Liu's 2D-Otsu segmentation theory [3] and the algorithm in this paper.
Experimental Results and Discussions
Column 1 to 2 from left to right shows testing images and their ground-truth images, and column 3 to 5 shows segmentation results using above three methods. Table 1 shows time consumption of different methods. From figure   1 , when processing the background and target blurred image, the results segmenting by the method presented in this paper is better than 1D-Otsu and 2D-Otsu. From table 1, the algorithm runs although slower than 1D-Otsu, but a lot faster than 2D-Otsu. 
Conclusion
A method for image segmentation based on gray-level spatial correlation maximum between-cluster variance is proposed. The algorithm has stronger ability to distinguish the edge than the 1D-Otsu and 2D-Otsu. In the target and background boundaries blurred, it still has a good effect. And the algorithm in terms of time consumed is much faster than the 2D-Otsu algorithm.
